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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a glass substrate for new type magnetic storage medium and information storage medium 
which assures higher Young's modulus and thermal resistance, excellent smoothness and surface uniformity and higher strength. 
SOLUTION: A substrate for magnetic storage medium and substrate for information storage medium is composed, for example, of 
oxycarbide glass such as Li-Si-O-C based glass, Na-Si-O-C based glass, Mg^Si-AI-O-C based glass and Ca-SiAI-O-C based 
glass, etc. This substrate has, for example, a specific elasticity of 36 x 106Nm/kg or more. Young's modulus of 100Gpa or more 
and surface roughness (Ra) of 5&angst; or less. Or a glass transition point is 700° C or higher. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The substrate for magnetic-recording media characterized by consisting of oxy-carbide glass. 

[Claim 2] The substrate according to claim 1 characterized by a specific Young's modulus being more than 36x106 Nm/kg. 

[Claim 3] Young's modulus is 100GPa(s). Substrate according to claim 1 characterized by being above. 

[Claim 4] A substrate given in any 1 term of claims 1-3 whose surface roughness (Ra) is 5A or less. 

[Claim 5] A substrate given in any 1 term of claims 1-4 whose glass transition points are 700 degrees C or more. 

[Claim 6] Oxy-carbide glass A Li-Si-O-C system, a Na-Si-O-C system, A K-Si-O-C system, a Li-aluminum-Si-O-C system, a 

Na-aluminum-Si-O-C system, A K-aluminum-Si-O-C system, a Mg-Si-O-C system, a calcium-Si-O-C system. A Sr-Si-O-C 

system, a Ba-Si-O-C system, a Mg-aluminum-Si-O-C system. A calcium-aluminum-Si-O-C system, a Sr-aluminum-Si-O-C 

system, a Ba-aluminum-Si-O-C system. A Y-aluminum-Si-O-C system, a B-aluminum-Si-O-C system, a La-aluminum-Si-O-C 

system, A substrate given in any 1 term of claims 1-5 characterized by being the glass which consists of a presentation of a R- 

aluminum-Si-O-C system (R is a rare earth metal ion), a Ce-aluminum-Si-O-C system, or a Si-O-C system, or glass which 

consists of a presentation which mixed two or more above-mentioned presentations. 

[Claim 7] The substrate for information record media characterized by consisting of oxy-carbide glass. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the glass substrate for magnetic-recording media and the glass substrate for 

information record media which used oxy-carbide glass. 

[0002] 

[Description of the Prior Art] Conventionally, as a glass substrate for magnetic disks for which high intensity and high shock 
resistance are needed, the tempered glass substrate which strengthened the substrate front face with the ion-exchange method, 
the glass-ceramics substrate which performed crystallization processing are known. As a tempered glass substrate, there is a glass 
substrate for magnetic disks indicated by JP,1-239036,A, for example. This glass substrate is 50 - 65%, and aluminum 203 about 
Si02 by weight % display. It is the glass substrate which formed the compressive -stress layer and was strengthened by the 
substrate front face of the glass which contains [ R20 (however. R alkali metal) ] B-2 03 for ZnO 1.1 to 14% 1 to 15% 10 to 32% by 
the ion-exchange method by alkali ion 0.5 to 14%. Moreover, as a crystallization glass substrate, there is a glass-ceramics substrate 
for magnetic disks indicated by the U.S. Pat. No. 5391522 official report, for example. This glass substrate Li20 65 to 83% for Si02 
by weight % display 8-13%, K20 They are [ MgO / 0 - 7%. and / ZnO / 0.5 - 5.5%. and ] 1 - 4%, and aluminum 203 in 0 - 5%. and 
PbO about 0 - 5%. and P(however, MgO+ZnO+PbO 0.5 - 5%)205. 0 - 7%, and As203+Sb 203 It contains 0 to 2% and is a main 
crystal. Detailed Li20 and 2Si02 It consists of glass ceramics including a crystal grain child. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in connection with the miniaturization of the latest HDD (Hard disk driver), 
thin-shape-izing, and the densiflcation of magnetic recording, the reduction in floatation of the magnetic head and high-speed 
revolution-ization of a magnetic disk are progressing quickly. Therefore, the reinforcement of a disk substrate, an elastic modulus, 
surface smoothness, etc. have been required still more severely. It is inevitable that high-capacity-izing of HDD, a miniaturization, 
and the demand to a shock resistant will increase further from now on, and it is certain that the demand which thin-shape-izing. 
high intensity, the outstanding surface surface smoothness, high shock resistance, etc. receive as a substrate ingredient for 
magnetic-recording media increases further. Therefore, with conventional chemically strengthened glass which is indicated by the 
JP.1-239036.A official report, elastics modulus are about 80 GPa(s). There is a possibility that it may become impossible to 
correspond to the severe demand of future HDD with extent. Moreover, if the chemically-strengthened-glass substrate is not 
formed so that the stress layer of front flesh-side both sides may have homogeneity and equivalent stress, it has the fault which 
produces the curvature of a substrate. Furthermore, in the manufacture process of the medium of magnetic recording, after 
preparing a magnetic layer on a glass substrate, in order to raise properties, such as coercive force of a magnetic layer, 
predetermined heat treatment may be performed, but with the above-mentioned conventional ion-exchange tempered glass, since 
the transition point temperature of glass is also lacking in about 500 degrees C and thermal resistance, there is a problem that high 
coercive force is not acquired. 

[0004] Moreover, the conventional glass ceramics which are indicated by the U.S. Pat. No. 5391522 official report excel the above- 
mentioned chemically-strengthened-glass substrate in the elastic modulus or the heat-resistant point a little. However, surface 
roughness is deficient in about at most 10A and surface smoothness at Ra. and a limitation is in low floatation-ization of the 
magnetic head. Therefore, in the conventional glass ceramics, there is a problem that it cannot respond to the densification of 
magnetic recording. Moreover, the magnetic-recording medium which, on the other hand, used glacis carbon which is indicated by 
the JP,3-273525,A official report excels an above-mentioned chemically-strengthened-glass substrate and an above-mentioned 
glass-ceramics substrate in the point of thermal resistance or lightweight nature, and high density record is expected. However, it 
is thought that glacis carbon has much surface discontinuity and cannot respond to high density record. Furthermore, elastics 
modulus are 30GPa(s). It is dramatically as low as extent, and since it is inferior to a glass ingredient in respect of a mechanical 
strength, it is necessary to take the large thickness of a substrate, and there is a problem that it cannot respond to a 
miniaturization or thin-shape-izing of a substrate. 

[0005] Then, this invention was made in consideration of the demand thin-shape-izing of the future substrate for magnetic- 
recording media, high intensity, high shock-proof one, high heat-resistant. Young's modulus and thermal resistance are high and this 
invention aims at excelling in surface smooth nature or surface homogeneity, and offering the new glass substrate for magnetic- 
recording media with large reinforcement. Young's modulus and thermal resistance of this invention are still higher, and also let it be 
the object to excel in surface smooth nature or surface homogeneity, and to offer the new glass substrate for information record 
media with large reinforcement. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention is a substrate for magnetic-recording 
media characterized by consisting of oxy-carbide glass. Furthermore, this invention relates to the substrate for information record 
media characterized by consisting of oxy-carbide glass. 
[0007] 

[The mode of implementation of invention] The glass substrate of this invention is explained. Oxy-carbide glass is glass which 
contained carbide on oxide glass, is also called acid carbide (Oxycarbide) glass and incorporates carbonate ion in the structure. 
Oxy-carbide glass has the structure permuted with tetravalent carbonate ion in some oxygen ion of the bivalence in oxide glass. 
For this reason, from oxide glass, many chemical bonds are formed between glass formers, and the network structure of glass 
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becomes firmer. For this reason, it has the physical property which was [ show / high Young's modulus a high degree of hardness, 
and high intensity ] excellent, and has the property which was excellent as the substrate for magnetic-recording media, or a 
substrate for information record media. 

[0008] The class of oxy-carbide glass, a component, and especially a presentation are not restricted. Oxy-carbide glass can change 
chemical composition continuously, and the element of . most periodic tables goes into these structure of glass depending on an 
addition. Moreover, especially the carbon^on^ent in^ox^pcarbide glass is not restricted, either. This is because physical properties 
may improve by leaps t and bounds by physical properties improving by leaps and bounds with few carbon contents depending on a 
presentation system, and making [ many ] a carbon content at reverse, or considering as a suitable amount. 
[0009] As for the substrate which consists of oxy-carbide glass of this invention, it is desirable that the viewpoint of high shock 
resistance to high intensity and a specific Young's modulus are more than 36x106 Nm/kg. For the substrate which furthermore 
consists of oxy-carbide glass of this invention, the viewpoint of high shock resistance to high intensity and Young's modulus are 
100GPa(s). It is desirable that it is above. Moreover, as for the substrate which consists of oxy-carbide glass of this invention, it is 
desirable that the viewpoint of high surface smooth nature and surface homogeneity to surface roughness (Ra) is 5A or less. 
Moreover, as for the substrate which consists of oxy-carbide glass of this invention, it is desirable that the viewpoint that thermal 
resistance is high to a glass transition point is 700 degrees C or more. The glass which has each above-mentioned physical 
properties can be suitably chosen from the oxy-carbide glass illustrated below. 

[0010] As oxy-carbide glass, for example A Li-Si-O-C system, A Na-Si-O-C system, a K-Si-O-C system. M-Si-O-C (M is alkaline 
earth metal), A Li-aluminum-Si-O-C system, a Na-aluminum-Si-O-C system, a K-aluminum-Si-O-C system, A Mg-Si-O-C 
system, a calcium-Si-O-C system, a Sr— Si-O-C system, A Ba-Si-O-C system, a Mg-aluminum-Si-O-C system, a calcium- 
aluminum-Si-O-C system, A Sr-aluminum-Si-O-C system, a Ba-aluminum-Si-O-C system, a Y-aluminum-Si-O-C system, A B- 
aluminum-Si-O-C system, a La-aluminum-Si-O-C system, a R-aluminum-Si-O-C system (R is a rare earth metal ion), The glass 
of a presentation of a Nd-aluminum-Si-O-C system, a Ce-aluminum-Si-O-C system, and a Si-O-C system and the glass which 
consists of a presentation which mixed these two or more presentations can be mentioned. Especially as a glass substrate for 
magnetic-recording substrates, specific gravity is low in comparison, and Young's modulus is large. The Mg-aluminum-Si-O-C 
system which whose thermal resistance is high and does not have elution of alkali, A calcium-aluminum-Si-O-C system, a Y- 
aluminum-Si-O-C system, a Mg-Si-O-C system. It is desirable to use the glass of a presentation of a calcium-Si-O-C system, an 
aluminum-Si-O-C system, and a Ce-aluminum-Si-O-C system or the oxy-carbide glass which consists of a presentation which 
mixed these two or more presentations. 

[0011] Especially concerning the manufacture approach of oxy-carbide glass, it is not restricted but the various manufacture 
approaches can be used, for example, melting — the inside of the body — C02 The approach of introducing gas in a pub ring, the 
approach of carrying out high temperature processing of the porous glass with carbon dioxide gas, and making this nonporous, the 
sol-gel method, the CVD method, etc. are known. In addition, since many properties of oxy-carbide glass are influenced with the 
cooling rate of the class of compound used as the carbon source added as a carbon content, a raw material, and a raw material, a 
melting temperature, dissolution time amount, a dissolution ambient atmosphere, and a melting object, the existence of mixing of an 
impurity, the class of crucible, the amount of dissolution glass, etc., it is appropriate for them to choose these conditions suitably 
and to manufacture them. 

[0012] the manufacture approach of oxy-carbide glass — setting — as a raw material — metallic oxides, such as Si02, MgO, CaO, 
Y203, aluminum203, and Li20, Mg2C and aluminum4C3, and SiC etc. — the mixture of metallic carbide and a metallic oxide, and 
metallic carbide etc. can be used. In addition, as a metallic oxide, the carbonate which can form these metallic oxides by the 
pyrolysis, a hydroxide, an oxalate, etc. can also be used as a raw material. These raw materials are fully mixed, it is fusing and oxy- 
carbide glass is obtained. As for melting of mixture, at this time, it is desirable in a 1400-1900-degree C temperature requirement 
to carry out under inert gas ambient atmospheres, such as nitrogen or an argon, for about 1 to 50 hours, and to vitrify after melting. 
After founding, by approaches, such as well-known press molding and down draw molding, the vitrified oxy-carbide glass is cast by 
tabular glass, and after that, processing of grinding, polish, etc. is performed and let it be desired size and the substrate of a 
configuration. 

[0013] In addition, at polish, surface precision can be made into the range of 3-8A by Ra by performing polishing (precision polish) 
by abrasive powder, such as wrapping (sand credit) and sodium oxide. In addition, in the glass of this invention, as long as it is the 
range which does not worsen the surface smooth nature of a substrate, some glass may be crystallized by heat-treating glass at 
temperature higher than the transition point temperature, without adding crystallization generation agents, such as Ti02 and Zr02, 
on glass, or adding a crystal nucleation agent. Moreover, it is good also as the glass containing the component of the carbon system 
ceramics, or glass including the condition of having resembled the sintering carbon system ceramics. Furthermore, as for the glass 
substrate of this invention, transparence and any translucent and opaque mode are contained. Furthermore, a fiber or 
reinforcements, such as ceramic fiber, such as SiC and an alumina fiber, carbon fiber, a boron fiber, a glass fiber, and various 
whiskers, may be put in into glass, and the advanced dynamics property in a pyrosphere may be given. 
[0014] In this invention, texture ring processing may be performed with means, such as etching processing, and membrane 
formation or a laser light exposure, on the surface of a glass substrate if needed. Wet etching can specifically be carried out with 
the etching reagent which consists of mixed liquor of hydrofluoric acid and a nitric acid on the surface of a glass substrate, 
irregularity can be attached to a glass front face, and texture ring processing can be performed. Moreover, texture ring processing 
can be performed to a glass front face by preparing concavo-convex film, such as aluminum, on the surface of a glass substrate. In 
addition, since it excels in thermal resistance, surface smooth nature, chemistry endurance, optical property, a degree of hardness, 
and reinforcement, the glass substrate of this invention mentioned above can be suitably used also as a glass substrate for glass 
substrates for electron optics, such as an optical disk, the heat-resisting-glass substrate for low-temperature polycrystalline 
silicon liquid crystal displays expected as the next generation LCD or the electrical and electric equipment, and electronic parts. 
[0015] 

[Effect of the Invention] Since the substrate of this invention consists of oxy-carbide glass, it excels in thermal resistance, 
endurance, and surface smooth nature, and the glass substrate for magnetic-recording media with large reinforcement can be 
offered. Especially according to this invention, it is 100GPa. It has big Young's modulus or a high specific Young's modulus more 
than 36 (106 Nm/kg). and the high thermal resistance of 700 degrees C or more above, and has the outstanding surface smooth 
nature (surface roughness Ra<5A). and the glass substrate for magnetic-recording media with large reinforcement can be offered. 
Moreover, since heat treatment required for the improvement in a property of the magnetic film can be performed without 
deformation of a substrate since the glass substrate of this invention is excellent in thermal resistance, and it excels in surface 



^ WGE BUNK (uspto, 




smoothness, since a specific Young's modulus and reinforcement are large, while it can attain low floatation-ization of the magnetic 
head, i.e., the formation of high density record, and being able to attain thin shape-ization of a magnetic disk, breakage of a 
magnetic disk is also avoided. Furthermore, it can obtain to stability comparatively also as glass, and since production on industrial 
magnitude is easy, it is greatly expectable as substrate glass for next-generation magnetic-recording media. 
[0016] 

[Example] Hereafter, an example explains ;^isfinventipni^r^Vr|^r^ 

The glass presentation of ^examples ,<1 -3 was shown- Pn^oneWexample 3 table 1 by mol %. As the start raw material at the time of 
dissolving these glass. Si02. aluminum 203, aluminum (OH)3, MgO. CaC03. Y203, and Ti02. ZK)2 and SiC etc. — 200-500g 
weighing capacity was carried out to the predetermined rate which was used and was shown in a table 1 , and it fully mixed, and 
accomplished with the mixing batch, this was put into the molybdenum crucible, and glass was dissolved in the argon ambient 
atmosphere by 1650 degrees C for about 5 hours using the high-frequency furnace. After fusion, putting glass melt into a crucible, 
after cooling radiationally to the transition point temperature of glass, it put into the annealing furnace promptly, and it annealed in 
the transition-temperature range of glass for about 1 hour, cooled radiationally to the room temperature in the furnace, and glass 
was obtained. 

[0017] After grinding glass to 30x10x10mm, 10x10x20mm. and 10x1x20mm. it considered as Young's modulus, specific gravity, and 
the measurement sample of DSC. Disc glass with a phi67mmx thickness of 5mm was ground in phi65x thickness of 0.5mm. and it 
considered as the measurement sample of surface roughness. Measurement of DSC polished 10x1x20mm tabular glass to the 
powder of 150 meshes, carried out weighing capacity of the 50mg, put it into the platinum pan, and was performed using MAC-3300 
mold DSC equipment. Measurement of Young's modulus was performed with the supersonic method using the 30x10x10mm sample. 
The data obtained by measurement were shown in a table 1 with the presentation of glass. In addition, a presentation and a 
property are indicated for the ion-exchange glass substrate indicated by JP.1-239036.A and the glass substrate indicated by JP.7- 
187711. A to a table 1 as examples 1 and 2 of a comparison, respectively for a comparison. 
[0018] 

[A table 1] 



* A 96 


mmm i 


2 


mmm 3 


ftttff 1 


tt&m 2 




s lO, 


5 8. 3 3 


54. 99 


5 0. 6 6 


T3. 0 0 


5 2. 0 0 




Alt O. 


2 5. 0 0 


25. 00 


2 0. 0 0 


0. € 0 


1. € 0 




Y, O, 


- 


- 


4.0 0 


- 


- 




MgO 


1 5, 0 0 


15,00 


— 


— 


- 


m 


CaO 






2 2. 0 0 


7. 0 0 


16.00 




SIC 


1.6 7 


5. 1 0 


3. 3 4 








Nb, O 








9. 0 0 


7. 0 0 




K, O 








9. 0 0 


5.0 0 




ZltO 








2. 0 0 






Asi Oi 








0. 2 0 






F 










19.00 






0. 5 


1.5 0 


1. 0 1 








CO 


7 6 0 


9 7 0 


3 9 0 


5 5 4 








2. 6 L 


2. 8 5 


2. 7 2 


2. 6 0 


2. 6 0 






1 0 5 


1 S 5 


1 2 3 


7 9 


9 I 






4 0. 2 


47. 4 


4 5. 1 


30. S 


3 5 




BH/aWOtt/oni 1 ) 


32 


4 0 


4 2 


27 


3 0 




2 0tg/W) 


9 0 0 


10 0 0 


9 S 0 


5 5 0 


6 4 0 




Ra (A) 


4 


5 


4 


1 2 


2 5 



[0019] Since the glass substrate of examples 1-3 has the high glass transition point it turns out that there is thermal resistance of 
extent which can fully respond also to desired heat treatment at 700 degrees C or less of usual, so that clearly from a table 1. 
Especially, since the strength property of glass, such as Young's modulus and a specific Young's modulus, is large, when it is used 
as a substrate for magnetic-recording media, even if this glass substrate carries out a high-speed revolution, it turns out that it is 
hard to produce curvature and Bure in a substrate, and can deal also with thin shape-ization of a substrate more. Furthermore, 
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since the surface roughness (Ra) of these glass can be ground to 5A or less and it excels in surface smooth nature, low floatation- 
ization of the magnetic head can be attained and it is useful as a glass substrate for magnetic-recording media. 
[0020] On the other hand, although the chemically-strengthened-glass substrate of the example 1 of a comparison is excellent in 
surface smooth nature and surface smoothness, it is considerably inferior compared with the glass substrate of this invention in 
properties, such as thermal resistance and a specific Young'sjnodulus. Therefore, in case a magnetic -recording medium is 
manufactured, heat treatment to the magneticjay^er^^ilh^cquires high coercive force and which is performed for accumulating 
cannot be performed enough v ,and^e-magnetJcSlrecording me which has high coercive force is not obtained. Moreover, the 
glass-ceramics substrate 'bf the example 2 of a comparison is inferior compared with the glass of this invention in respect of a 
specific Young's modulus or smooth nature. Since especially the smooth nature of a substrate is spoiled by existence of a big 
crystal grain child, high density record-ization cannot be attained. The above thing the substrate which consists of oxy-carbide 
glass which it is desirable that the mechanical property is excellent and has the high specific Young's modulus of this invention and 
high thermal resistance is physical or dramatically useful that was mentioned above, in order to use it as a substrate for magnetic- 
recording media. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the glass substrate for magnetic-recording media and the glass substrate for 
information record media which used oxy-carbide glass. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, as a glass substrate for magnetic disks for which high intensity and high shock 
resistance are needed, the tempered glass substrate which strengthened the substrate front face with the ion-exchange method, 
the glass-ceramics substrate which performed crystallization processing are known. As a tempered glass substrate, there is a glass 
substrate for magnetic disks indicated by JP.1 -239036 ,A, for example. This glass substrate is 50 - 65%. and aluminum 203 about 
Si02 by weight % display. It is the glass substrate which formed the compressive-stress layer and was strengthened by the 
substrate front face of the glass which contains [ R20 (however, R alkali metal) ] B-2 03 for ZnO 1.1 to 14% 1 to 15% 10 to 32% by 
the ion-exchange method by alkali ion 0.5 to 14%. Moreover, as a crystallization glass substrate, there is a glass-ceramics substrate 
for magnetic disks indicated by the U.S. Pat. No. 5391522 official report, for example. This glass substrate Li20 65 to 83% for Si02 
by weight % display 8-13%. K20 They are [ MgO / 0 - 7%, and / ZnO / 0.5 - 5.5%. and ] 1 - 4%, and aluminum 203 in 0 - 5%. and 
PbO about 0 - 5%. and P(however, MgO+ZnO+PbO 0.5 - 5%)205. 0 - 7%, and As203+Sb 203 It contains 0 to 2% and is a main 
crystal. Detailed Li20 and 2Si02 It consists of glass ceramics including a crystal grain child. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since the substrate of this invention consists of oxy-carbide glass, it excels in thermal resistance, 
endurance, and surface smooth nature, and the glass substrate for magnetic- recording media with large reinforcement can be 
offered. Especially according to this invention, it is 100GPa. It has big Young's modulus or a high specific Young's modulus more 
than 36 (106 Nm/kg), and the high thermal resistance of 700 degrees C or more above, and has the outstanding surface smooth 
nature (surface roughness Ra<5A), and the glass substrate for magnetic-recording media with large reinforcement can be offered. 
Moreover, since heat treatment required for the improvement in a property of the magnetic film can be performed without 
deformation of a substrate since the glass substrate of this invention is excellent in thermal resistance, and it excels in surface 
smoothness, since a specific Young's modulus and reinforcement are large, while it can attain low floatation-ization of the magnetic 
head, i.e., the formation of high density record, and being able to attain thin shape-ization of a magnetic disk, breakage of a 
magnetic disk is also avoided. Furthermore, it can obtain to stability comparatively also as glass, and since production on industrial 
magnitude is easy, it is greatly expectable as substrate glass for next-generation magnetic-recording media. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in connection with the miniaturization of the latest HDD (Hard disk driver), 
thin-shape-izing, and the densification of magnetic recording, the reduction in floatation of the magnetic head and high-speed 
revolution-ization of a magnetic disk are progressing quickly. Therefore, the reinforcement of a disk substrate, an elastic modulus, 
surface smoothness, etc. have been required still more severely. It is inevitable that high-capacity-izing of HDD, a miniaturization, 
and the demand to a shock resistant will increase further from now on,, and it is certain that the demand which thin-shape-izing, 
high intensity, the outstanding surface surface smoothness, high shock resistance, etc. receive as a substrate ingredient for 
magnetic-recording media increases further. Therefore, with conventional chemically strengthened glass which is indicated by the 
JP.1-239036.A official report, elastics modulus are about 80 GPa(s). There is a possibility that it may become impossible to 
correspond to the severe demand of future HDD with extent. Moreover, if the chemically-strengthened-glass substrate is not 
formed so that the stress layer of front flesh-side both sides may have homogeneity and equivalent stress, it has the fault which 
produces the curvature of a substrate. Furthermore, in the manufacture process of the medium of magnetic recording, after 
preparing a magnetic layer on a glass substrate, in order to raise properties, such as coercive force of a magnetic layer, 
predetermined heat treatment may be performed, but with the above-mentioned conventional ion-exchange tempered glass, since 
the transition point temperature of glass is also lacking in about 500 degrees C and thermal resistance, there is a problem that high 
coercive force is not acquired. 

[0004] Moreover, the conventional glass ceramics which are indicated by the U.S. Pat. No. 5391522 official report excel the above- 
mentioned chemically-strengthened-glass substrate in the elastic modulus or the heat-resistant point a little. However, surface 
roughness is deficient in about at most 10A and surface smoothness at Ra, and a limitation is in low floatation-ization of the 
magnetic head. Therefore, in the conventional glass ceramics, there is a problem that it cannot respond to the densification of 
magnetic recording. Moreover, the magnetic -recording medium which, on the other hand, used glacis carbon which is indicated by 
the JP.3-273525.A official report excels an above-mentioned chemically-strengthened-glass substrate and an above-mentioned 
glass-ceramics substrate in the point of thermal resistance or lightweight nature, and high density record is expected. However, it 
is thought that glacis carbon has much surface discontinuity and cannot respond to high density record. Furthermore, elastics 
modulus are 30GPa(s). It is dramatically as low as extent, and since it is inferior to a glass ingredient in respect of a mechanical 
strength, it is necessary to take the large thickness of a substrate, and there is a problem that it cannot respond to a 
miniaturization or thin-shape-izing of a substrate. 

[0005] Then, this invention was made in consideration of the demand thin-shape-izing of the future substrate for magnetic- 
recording media, high intensity, high shock-proof one, high heat-resistant. Young's modulus and thermal resistance are high and this 
invention aims at excelling in surface smooth nature or surface homogeneity, and offering the new glass substrate for magnetic- 
recording media with large reinforcement. Young's modulus and thermal resistance of this invention are still higher, and also let it be 
the object to excel in surface smooth nature or surface homogeneity, and to offer the new glass substrate for information record 
media with large reinforcement. 
[0006] 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned object, this invention is a substrate for magnetic-recording 
media characterized by consisting of oxy-carbide glass. Furthermore, this invention relates to the substrate for information record 
media characterized by consisting of oxy-carbide glass. 
[0007] 

[The mode of implementation of invention] The glass substrate of this invention is explained. Oxy-carbide glass is glass which 
contained carbide on oxide glass, is also called acid carbide (Oxycarbide) glass and incorporates carbonate ion in the structure. 
Oxy-carbide glass has the structure permuted with tetravalent carbonate ion in some oxygen ion of the bivalence in oxide glass. 
For this reason, from oxide glass, many chemical bonds are formed between glass formers, and the network structure of glass 
becomes firmer. For this reason, it has the physical property which was [ show / high Young's modulus a high degree of hardness, 
and high intensity ] excellent, and has the property which was excellent as the substrate for magnetic-recording media, or a 
substrate for information record media. 

[0008] The class of oxy-carbide glass, a component, and especially a presentation are not restricted. Oxy-carbide glass can change 
chemical composition continuously, and the element of most periodic tables goes into these structure of glass depending on an 
addition. Moreover, especially the carbon content in oxy-carbide glass is not restricted, either. This is because physical properties 
may improve by leaps and bounds by physical properties improving by leaps and bounds with few carbon contents depending on a 
presentation system, and making [ many ] a carbon content at reverse, or considering as a suitable amount. 
[0009] As for the substrate which consists of oxy-carbide glass of this invention, it is desirable that the viewpoint of high shock 
resistance to high intensity and a specific Young's modulus are more than 36x106 Nm/kg. For the substrate which furthermore 
consists of oxy-carbide glass of this invention, the viewpoint of high shock resistance to high intensity and Young's modulus are 
100GPa(s). It is desirable that it is above. Moreover, as for the substrate which consists of oxy-carbide glass of this invention, it is 
desirable that the viewpoint of high surface smooth nature and surface homogeneity to surface roughness (Ra) is 5A or less. 
Moreover, as for the substrate which consists of oxy-carbide glass of this invention, it is desirable that the viewpoint that thermal 
resistance is high to a glass transition point is 700 degrees C or more. The glass which has each above-mentioned physical 
properties can be suitably chosen from the oxy-carbide glass illustrated below. 

[0010] As oxy-carbide glass, for example A Li-Si-O-C system, A Na-Si-O-C system, a K-Si-O-C system, M-Si-O-C (M is alkaline 
earth metal), A Li-aluminum-Si-O-C system, a Na-aluminum-Si-O-C system, a K-aluminum-Si-O-C system, A Mg-Si-O-C 
system, a calcium-Si-O-C system, a Sr-Si-O-C system, A Ba-Si-O-C system, a Mg-aluminum-Si-O-C system, a calcium- 
aluminum-Si-O-C system, A Sr-aluminum-Si-O-C system, a Ba-aluminum-Si-O-C system, a Y-aluminum-Si-O-C system, A B- 
aluminum-Si-O-C system, a La-aluminum-Si-O-C system, a R-aluminum-Si-O-C system (R is a rare earth metal ion), The glass 
of a presentation of a Nd-aluminum-Si-O-C system, a Ce-aluminum-Si-O-C system, and a Si-O-C system and the glass which 
consists of a presentation which mixed these two or more presentations can be mentioned. Especially as a glass substrate for 
magnetic-recording substrates, specific gravity is low in comparison, and Young's modulus is large. The Mg-aluminum-Si-O-C 
system which whose thermal resistance is high and does not have elution of alkali, A calcium-aluminum-Si-O-C system, a Y- 
aluminum-Si-O-C system, a Mg-Si-O-C system. It is desirable to use the glass of a presentation of a calcium-Si-O-C system, an 
aluminum-Si-O-C system, and a Ce-aluminum-Si-O-C system or the oxy-carbide glass which consists of a presentation which 
mixed these two or more presentations. 

[0011] Especially concerning the manufacture approach of oxy-carbide glass, it is not restricted but the various manufacture 
approaches can be used, for example, melting — the inside of the body — C02 The approach of introducing gas in a pub ring, the 
approach of carrying out high temperature processing of the porous glass with carbon dioxide gas, and making this nonporous, the 
sol-gel method, the CVD method, etc. are known. In addition, since many properties of oxy-carbide glass are influenced with the 
cooling rate of the class of compound used as the carbon source added as a carbon content, a raw material, and a raw material, a 
melting temperature, dissolution time amount, a dissolution ambient atmosphere, and a melting object, the existence of mixing of an 
impurity, the class of crucible, the amount of dissolution glass, etc., it is appropriate for them to choose these conditions suitably 
and to manufacture them. 

[0012] the manufacture approach of oxy-carbide glass — setting — as a raw material — metallic oxides, such as Si02, MgO, CaO, 
Y203, aluminum203, and Li20, Mg2C and aluminum4C3, and SiC etc. — the mixture of metallic carbide and a metallic oxide, and 
metallic carbide etc. can be used. In addition, as a metallic oxide, the carbonate which can form these metallic oxides by the 
pyrolysis. a hydroxide, an oxalate, etc. can also be used as a raw material. These raw materials are fully mixed, it is fusing and oxy- 
carbide glass is obtained. As for melting of mixture, at this time, it is desirable in a 1400-1 900-degree C temperature requirement 
to carry out under inert gas ambient atmospheres, such as nitrogen or an argon, for about 1 to 50 hours, and to vitrify after melting. 
After founding, by approaches, such as well-known press molding and down draw molding, the vitrified oxy-carbide glass is cast by 
tabular glass, and after that, processing of grinding, polish, etc. is performed and let it be desired size and the substrate of a 
configuration. 

[0013] In addition, at polish, surface precision can be made into the range of 3-8A by Ra by performing polishing (precision polish) 
by abrasive powder, such as wrapping (sand credit) and sodium oxide. In addition, in the glass of this invention, as long as it is the 
range which does not worsen the surface smooth nature of a substrate, some glass may be crystallized by heat-treating glass at 
temperature higher than the transition point temperature, without adding crystallization generation agents, such as Ti02 and Zr02. 
on glass, or adding a crystal nucleation agent. Moreover, it is good also as the glass containing the component of the carbon system 
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ceramics, or glass including the condition of having resembled the sintering carbon system ceramics. Furthermore, as for the glass 
substrate of this invention, transparence and any translucent and opaque mode are contained. Furthermore, a fiber or 
reinforcements, such as ceramic fiber, such as SiC and an alumina fiber, carbon fiber, a boron fiber, a glass fiber, and various 
whiskers, may be put in into glass, and the advanced dynamics property in a pyrosphere may be given. 
[0014] In this invention, texture ring processing may be performed with means, such as etching processing, and membrane 
formation or a laser light exposure, on the surjac^of^a ^ass substrate if needed. Wet etching can specifically be carried out with 
the etching reagent, which, consistsJof-mixed liquor of hydrofluoric acid and a nitric acid on the surface of a glass substrate, 
irregularity can be attached to a glass front face, and texture ring processing can be performed. Moreover, texture ring processing 
can be performed to a glass front face by preparing concavo-convex film, such as aluminum, on the surface of a glass substrate. In 
addition, since it excels in thermal resistance, surface smooth nature, chemistry endurance, optical property, a degree of hardness, 
and reinforcement, the glass substrate of this invention mentioned above can be suitably used also as a glass substrate for glass 
substrates for electron optics, such as an optical disk, the heat-resisting-glass substrate for low-temperature poly crystalline 
silicon liquid crystal displays expected as the next generation LCD or the electrical and electric equipment, and electronic parts. 
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EXAMPLE 



[Example] Hereafter, an example explains this invention further. 

The glass presentation of examples 1-3 was shown in one to example 3 table 1 by mol %. As the start raw material at the time of 
dissolving these glass, Si02 ( aluminum 203, aluminum (OH)3, MgO, CaC03, Y203. and Ti02, Zr02 and SiC etc. — 200-500g 
weighing capacity was carried out to the predetermined rate which was used and was shown in a table 1, and it fully mixed, and 
accomplished with the mixing batch, this was put into the molybdenum crucible, and glass was dissolved in the argon ambient 
atmosphere by 1650 degrees C for about 5 hours using the high-frequency furnace. After fusion, putting glass melt into a crucible, 
after cooling radiationally to the transition point temperature of glass, it put into the annealing furnace promptly, and it annealed in 
the transition-temperature range of glass for about 1 hour, cooled radiationally to the room temperature in the furnace, and glass 



[0017] After grinding glass to 30x1 0x1 0mm, 10x10x20mm, and 10x1x20mm. it considered as Young's modulus, specific gravity, and 
the measurement sample of DSC. Disc glass with a phi67mmx thickness of 5mm was ground in phi65x thickness of 0.5mm, and it 
considered as the measurement sample of surface roughness. Measurement of DSC polished 10x1x20mm tabular glass to the 
powder of 150 meshes, carried out weighing capacity of the 50mg, put it into the platinum pan, and was performed using MAC -3300 
mold DSC equipment. Measurement of Young's modulus was performed with the supersonic method using the 30x10x10mm sample. 
The data obtained by measurement were shown in a table 1 with the presentation of glass. In addition, a presentation and a 
property are indicated for the ion-exchange glass substrate indicated by JP,1-239036,A and the glass substrate indicated by JP.7- 
187711.A to a table 1 as examples 1 and 2 of a comparison, respectively for a comparison. 



was obtained. 



[0018] 
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[0019] Since the glass substrate of examples 1-3 has the high glass transition point, it turns out that there is thermal resistance of 
extent which can fully respond also to desired heat treatment at 700 degrees C or less of usual, so that clearly from a table 1. 
Especially, since the strength property of glass, such as Young's modulus and a specific Young's modulus, is large, when it is used 
as a substrate for magnetic-recording media, even if this glass substrate carries out a high-speed revolution, it turns out that it is 
hard to produce curvature and Bure in a substrate, and can deal also with thin shape-ization of a substrate more. Furthermore, 
since the surface roughness (Ra) of these glass can be ground to 5A or less and it excels in surface smooth nature, low floatation- 
ization of the magnetic head can be attained and it is useful as a glass substrate for magnetic-recording media. 
[0020] On the other hand, although the chemically-strengthened-glass substrate of the example 1 of a comparison is excellent in 
surface smooth nature and surface smoothness, it is considerably inferior compared with the glass substrate of this invention in 
properties, such as thermal resistance and a specific Young's modulus. Therefore, in case a magnetic -recording medium is 
manufactured, heat treatment to the magnetic layer which acquires high coercive force and which is performed for accumulating 
cannot be performed enough, and the magnetic-recording medium which has high coercive force is not obtained. Moreover, the 
glass-ceramics substrate of the example 2 of a comparison is inferior compared with the glass of this invention in respect of a 
specific Young's modulus or smooth nature. Since especially the smooth nature of a substrate is spoiled by existence of a big 
crystal grain child, high density record-ization cannot be attained. The above thing the substrate which consists of oxy-carbide 
glass which it is desirable that the mechanical property is excellent and has the high specific Young's modulus of this invention and 
high thermal resistance is physical or dramatically useful that was mentioned above, in order to use it as a substrate for magnetic- 
recording media. 
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